Supporting Materials and Methods
Material β-lactoglobulin protein was purified from whey protein isolate (Fonterra, New Zealand) and used for amyloid fibrils preparation. The membranes were prepared by assembling of an aqueous mixture of amyloid fibrils on 0.22 µm microfiltration (MF) cellulose filter support, supplied from Merck Millipore. Also, the commercial hybrid membranes were kindly received from BluAct Technologies GmbH. Aluminium which were all purchased from Sigma Aldrich.
Methods

β-lactoglobulin amyloid fibrils preparation
β-lactoglobulin protein was purified from whey according to previous procedures 1 . In order to prepare amyloid fibrils, proper amounts of purified monomer powder were dissolved in Milli-Q water to obtain 2 wt.% solution. The solution was gently stirred, and its pH adjusted to 2.0.
Then, the solution was transferred to a 90°C bath with a magnetic stirring rate of 200-300 rpm.
During the incubation, β-lactoglobulin monomers unfold, hydrolyse and assemble into βlactoglobulin amyloid fibrils. After five hours, the laboratory glass bottle was quenched in ice bath to stop the fibrillation. The obtained fibril solution was stored in a 4°C fridge. More details about β-lactoglobulin amyloid fibrils preparation can be found in our previous paper 2 .
Amyloid fibrils membrane preparation
Amyloid fibrils membrane was prepared by vacuum filtration of 1 ml of aqueous solution of 0.2 wt. % β-lactoglobulin fibril solution on the surface of cellulose filters (diameter of 25 mm). 3 The obtained membrane film was further washed with Milli-Q water to remove protein monomers. The pristine activated carbon membrane was fabricated by using aqueous solution of it (10 wt. %) and the same method as pure amyloid fibrils membrane.
Binding Isotherms
In order to evaluate binding isotherms, fixed amounts of amyloid fibrils (10 mg) were titrated by various aluminium concentration ranges, having a final volume of 4 ml. After 48 h, the solutions were filtered by 0.22 µm MF cellulose. After measuring the concentration and calculating adsorbed amounts, the approach of Swillens 3 and Motulsky 4 was applied to fit the binding isotherms. A single binding metal-ligand pair with a single, average, binding constant are assumed in this approach:
(3)
in which and are the bound metal and ligand concentration (identical to
and are the initial total metal and ligand concentration, respectively and is the binding
constant.
Isothermal titration calorimetry measurements
The ITC experiments were performed at constant pressure and different temperatures of 5, 25 
Membrane filtration measurements
The as-prepared pure and commercial hybrid membranes with the surface of 1.77 cm 2 
